Subcellular localization of copper in the root cells of Allium sativum by electron energy loss spectroscopy (EELS).
Ultrastructural investigation of the root cells of Allium sativum L. exposed to three different concentrations of Cu (1, 10 and 100 microM) for 9 days was carried out using transmission electron microscopy (TEM) and electron energy loss spectroscopy (EELS). The results presented here indicate that excess Cu induces ultrastructural changes such as strong vacuolization, condensed nuclear chromatin, decreased endoplasmic reticulum (ER) and ribosome and serious plasmolysis. EELS analysis indicated that electron dense granules containing Cu appeared in the cells after Cu treatment. The vacuoles of the root tip cells were the main Cu-accumulation site. Small amounts of copper were also localized to cytoplasmic vesicles or cell walls of cortical cells. The results of the present investigation have significant importance in further understanding the mechanisms of absorption, transportation and accumulation of heavy metals in plants grown in polluted soil.